Blocking GABA(C) receptors increases light responsiveness of retinal ganglion cells in a rat model of retinitis pigmentosa.
Previous studies in a mouse model of retinitis pigmentosa indicate that the GABAergic system in the retina may be overactive. GABA is known to act on GABA(C) receptors present on the axon terminals of bipolar cells to inhibit the release of excitatory neurotransmitter from these cells. The present study examined the effects of a GABA(C) receptor antagonist on the light-evoked responses of retinal ganglion cells (RGCs) in a rat model of retinitis pigmentosa. Extracellular recordings were made from RGCs in retinas isolated from P23H transgenic rats and non-dystrophic Sprague-Dawley (SD) rats. Spike activity of RGCs was measured in response to brief flashes of light over a range of light intensities. Intensity-response curves were evaluated prior to and during bath application of the GABA(C) receptor antagonist TPMPA. I found that TPMPA consistently increased the sensitivity of P23H rat RGCs to light flashes. For ON-center RGCs (n = 21), the average increase in light sensitivity was 0.63 log unit. For OFF-center RGCs (n = 6), the average increase was 0.38 log unit. TPMPA increased the maximum peak response of ON-center RGCs by 22% and OFF-center RGCs by 11%. However, the increase in maximum peak response of OFF-center RGCs was not statistically significant. TPMPA had no significant effect on the dynamic operating range of either ON-center or OFF-center RGCs. Nine ON-center SD rat RGCs were also tested. In contrast to what was observed for P23H rat RGCs, TPMPA decreased the sensitivity of these RGCs to light flashes, on average by 0.20 log unit. In conclusion, GABA(C) receptors may be novel targets for therapeutic interventions aimed at increasing light responsiveness in patients with retinitis pigmentosa or other diseases involving degeneration of photoreceptors.